Chronic disease has become the great epidemic of our times, responsible for 75% of total health care costs and the majority of deaths in the United States. Our current delivery model is poorly constructed to manage chronic disease as evidenced by low adherence to quality indicators and poor control of treatable conditions. New technologies have emerged that can engage patients and offer additional modalities in the treatment of chronic disease. Modifying our delivery model to include team-based care in concert with patient-centered technologies offer great promise in managing the chronic disease epidemic. 
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4 coupled with tobacco use and excess alcohol consumption represent the major lifestyle factors leading to the pandemic of chronic disease in the U.S. and globally. 14 
Treatment Options in Chronic Disease
Although chronic disease represents the leading cause of death in the U.S., 40% of all premature death is due to behaviors amenable to change. Maximizing disease outcomes will therefore require the necessary time and expertise needed for a careful assessment and modification of lifestyle factors. 15 In the primary care setting, the median length of a physician visit is less than 15 minutes during which a median of six topics will be covered, leaving little if any time to formally assess and address the root causes of many chronic diseases including poor nutrition and physical inactivity. 16, 17 A survey conducted in 2006 revealed for example, that only 65% of obese patients were provided advice to lose weight by their physicians, and recommendations for physical activity are also rarely addressed. 18 However, when lifestyle modification advice is provided, patient adherence rates regarding weight loss, smoking cessation, or dietary changes are remarkably low, and healthcare professionals have identified a lack of knowledge, skills, and practical tools as major barriers to successful intervention. 19 Higher success rates for lifestyle modification have been achieved however through group programs utilizing non-physician personnel such as cardiac rehabilitation and exercise training. A contributing factor in the success of these programs is related to the impact of the group dynamic and social support created when patients are exposed to other individuals with the same condition at various stages of lifestyle change. 20, 21 Although these formal structured programs have proven successful in effecting lifestyle change and result in significant improvements in excess weight, smoking cessation, exercise capacity, blood pressure, insulin sensitivity, and lipids, they are unfortunately limited to a small number of patients who present following a cardiac event.
Since assessment and treatment of lifestyle behaviors for chronic disease are infrequent, and when provided, poorly adhered to, physicians are often limited to the sole therapeutic option of medication in order to treat the secondary conditions created from poor lifestyle such as hypertension or diabetes. Although medication is clearly a proven and much needed therapeutic in the management of many chronic diseases, an unfortunate consequence of its overreliance is that medication-related events have now become a major health concern, particularly among the M A N U S C R I P T The opportunities afforded by apps and wearables will significantly expand the physician armamentarium, and provide a cost-effective, non-pharmacologic strategy that can create positive behavior change.
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Chronic Disease Outcomes and Primary Care Services
Physician adherence to the current evidence base in the management of chronic disease is poor, and patients diagnosed with a chronic disease typically receive only half of the recommended process of care. 33, 34 In the case of the two most common chronic diseases impacting the population, fewer than 1 in 3 patients with hypertension and hypercholesterolemia attain control of both disorders. 34 These gaps in care have been subsequently shown to lead to higher clinical events and added health care costs. The causes for this deficiency in care are multifactorial, but are primarily due to four factors: physician time demands, rapidly expanding medical database, therapeutic inertia, and lack of supporting infrastructure.
The current U.S. model for delivery of chronic disease care typically rests on the back of the primary care physician, whose time for face-to-face patient care has become progressively constrained; it is estimated that direct patient care accounts for only 55% of the average workday. 16, 35 Studies evaluating the time necessary to achieve the recommendations of national practice guidelines for just 10 chronic diseases estimate that this alone would require 10.6 hours a day, more time than primary care physicians have available for patient care overall. 36 Compounding these data are the expected shortage of primary care physicians in the U.S.; by 2025 it is estimated that an additional 52,000 primary care physicians will be needed to care for the growing and aging population, yet there is little evidence to suggest that these needs will be met. 37 The second factor compromising chronic disease care is the rapidly evolving medical database, which has grown logarithmically in the last 4 decades. In the mid-1960s, there were approximately 100,000 peer-reviewed articles published in the medical literature per year. By 2012, there were 28,100 active scholarly peer-reviewed journals collectively publishing about 1.8-1.9 million articles a year. 38, 39 Further confounding the widening breadth of medical information is that a significant percentage of published studies contradict current medical practice, or what has been labeled a medical reversal. 40 The ability therefore to keep up with the current and accepted evidence base across the broad range of medical conditions comprising chronic disease is clearly a major challenge for any busy practicing clinician.
The third factor influencing poor chronic disease care is due to what has been labeled therapeutic inertia, which occurs when a provider fails to increase or modify therapy when treatment goals are M A N U S C R I P T
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Milani Healthcare 2020 7 unmet. 41 In uncontrolled hypertension, the prevalence of therapeutic inertia has been reported to be as high as 86.9% of visits when the blood pressure was ≥ 140/90 mmHg. 42 Failure to intensify therapy in patients with abnormal blood glucose, blood lipids, or blood pressure technically fits the definition of a medical error as defined by the Institute of Medicine, and contributes to the widespread failure to achieve evidence-based goals. The causes of therapeutic inertia are multiple, and involve the clinician, the patient, and the healthcare system (Table 1) .,
The fourth and final factor is the care model supporting the patient and physician including the reactive and episodic nature of care delivery. 43 Studies covering a variety of medical conditions consistently show that providing the primary care physician with a team-based infrastructure of specialized, non-physician caregivers whose role is to provide a continuous framework of monitoring and management, improves adherence to quality measures and yields superior outcomes, cost, and patient satisfaction. 44 Moreover, non-physician caregivers following evidencebased guidelines are less likely to be impeded by therapeutic inertia. 35 
Social Networks
The importance of social network influences on behavior is now well established, having demonstrated considerable impact on smoking, diet, exercise, depression, medication adherence and obesity. 50, 51 Decisions to quit smoking, begin an exercise program, as well as other healthrelated behaviors are not completely made by isolated persons but rather reflect choices made by groups connected to each other. 50 This influence can be extensive, often reaching up to three degrees of separation. Because patients are embedded within social networks suggest that both good and bad behaviors could spread over a range of social ties, and that network involvement in health improvement and/or disease management could lead to positive and sustainable effects M A N U S C R I P T
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8 over time. 51 A recent study in patients with either chronic heart disease or diabetes revealed that higher levels of social network involvement was linked to the maintenance of healthy behaviors over time, leading to reductions in hospitalizations and total cost of care. 52 Social networks appear adaptable and responsive to levels of health need, thus harnessing and sustaining the capacity of these networks offers promise as a cost-effective way of supporting behavior change and longterm chronic disease management. 52, 53 Use of electronic communications and disease-centric social networks permit large-scale unobtrusive measures of network activity along with behavior change information that can accelerate improvement in health behaviors and disease management. 53 Recent innovations such as patient portals offer healthcare providers a new avenue of accessing large groups of patients and favorably influencing health behaviors. 54 Successful disease management strategies may utilize the potential of social networks in creating sustainable and cost-effective solutions for patients with chronic disease.
Infrastructure Requirements Going Forward
As healthcare moves from a volume-to-value strategy, the need to collect and manage data will continually increase, and with it, the necessity to provide analysis, data visualization tools and education/training surrounding the use of new technologies and the data they generate. Healthcare systems that develop both discipline and efficiency in data analytics and reporting (as well as the ability to train it's staff in the capabilities of these ever-evolving systems) will best manage both sides of the value equation. Real-time, metric-driven process improvement utilizing outcome measures will facilitate a continuously learning health care system (Table 2) . Decision support software and knowledge management tools incorporated as key components of the delivery system can ensure that decisions are informed by the best evidence. 55 Payments should reward desired care outcomes with incentives to provide the best care at lower cost. 44, 55, 56 Physicians will willingly utilize non-physician support services as long as such services deliver superior outcomes in an efficient, patient-focused, cost-effective manner. 47 Changing the current delivery model by incorporating a generalized care-team supporting the PCP (medical home model) has unfortunately demonstrated limited improvements in quality and overall outcomes. 57 More successful approaches have utilized specialized integrated practice units (IPUs), each employing non-physician personnel who are dedicated to a specific disease condition for the full cycle of care. 56, 58 Members of the care team may include pharmacists, advanced practice • Chronic disease is responsible for 75% of total health care costs and the majority of deaths in the United States.
• Existing delivery models are poorly constructed to manage chronic disease as evidenced by low adherence to quality and control indicators.
• New technologies have emerged that can engage patients and offer additional modalities in treating chronic disease.
• Modifying healthcare delivery to include team-based care combined with patientcentered technologies offer great promise.
